Even so, the trees are well distributed and ultimately will form a closed canopy if survival is maintained.
Sycamore and yellow-poplar had less than 2-percent survival where they were planted in a mixture of 50-percent or more black locust.
If the percentage of black locust had been 25 percent or less, yellow-poplar and sycamore might have been more successful. When planted in mixture with black locust, release cuttings of the locust may be needed to maintain survival of these species. While sycamore can be expected to survive sufficiently to form a good stand on a wide range of strip-mined sites, yellow-poplar should only be planted on the best sites.
In general, black walnut, hard maple, and the oaks survived best where they were planted with locust. For black walnut and hard maple, a 50-percent mixture of black locust in plantings of these species is about optimum (table 1). The oaks survived best in mixtures of 75-percent black locust.
Ten-year survival of the 4 pines was about the same. The pine planting stock was rather poor and high losses occurred the first year. Top-root ratios by weight for Virginia, loblolly, shortleaf, and pitch pine were 3.9 to 1, 4.6 to 1, 4.4 to 1, and 8.2 to 1, respectively. Good-quality planting stock normally has a top-root ratio of less than 3 to 1. 
BLACK LOCUST AND SYCAMORE GREW BEST
The tallest trees were black locust and sycamore. Most of the locust were more than 30 feet tall and most of the sycamore were taller than 20 feet. The locust is post size at present, and if current growth is maintained, sycamore will be large enough for pulpwood by the time it is 20 years old (fig. 4 ).
Loblolly pine was next to sycamore and black locust in rate of height growth.
It surpassed the height of the other pines by 8 feet or more (table 1) .
It had good growth form and, for the area under study, was by far the best pine (fig. 5 ). Sometimes loblolly pine is damaged by frost or sleet but no such damage occurred here in the first 10 years.
The tallest trees of the other species averaged at least 1.3 feet of height growth each year during the 10-year period, indicating that excellent tree growth conditions exist on this strip-mined area. Most of the trees grew best in well-drained bottoms and on lower north-and east-facing slopes ( fig. 6 ). Growth was slowest on the narrow ridges, on upper south-and southwest-facing slopes, and where the acidity was highest. Growth rates of many species were extremely variable. Within subplots of the same species, 10-year-old trees varied in height by more than 20 feet. Trees only 8 to 10 feet apart sometimes showed marked differences in height. This indicated that sites for the several species should be carefully selected to assure good growth. Also, because of this extreme variation, comparisons of average heights among species are of little value. The maximum heights reported in table 1 are for trees growing in well-drained bottoms and on lower north-facing slopes. Moreover, in this area the black locust canopy and the accumulation of organic matter in the plots undoubtedly insulated the soil against rapid temperature changes and slowed evaporation and runoff. For these reasons black locust was a desirable species to use in the initial planting.
MINY NATIVE PLANTS INVADED THE PLANTINGS
Black walnut . -Both seedlings and seed can be used to establish black walnut on strip-mined land.
In this study black walnut from seed grew as fast or faster than planted seedlings. This species grew slowly during the first 5 years, but between the 7th and 10th years most of the trees averaged 1 to 2 feet of height growth per year. On lower slopes and in bottoms many of the stems were single, straight, and had good crowns. When planted with black locust , many terminal shoots of walnut were mechanically injured by whipping from the thorny locust branches.
Growth and survival of walnut were best on lower slopes and in bottoms in mixture with black locust.
It was not suitable for planting in pure stands ( fig. 8) . Some of the trees showed evidence of rodent damage, but no insect or disease damage was observed.
Sugar maple . -The best growth, survival, and form of sugar maple were found where it was grown in mixture with black locust on lower slopes and well-drained bottoms. Under these conditions many maples had single, straight, well-formed stems; on ridges, upper slopes, and in pure plantings, more than half of the trees had multiple stems. Loblolly pine and pitch pine had the best form among the pines. They were planted on moderately acid to acid areas (pH 6.5-4.5) and grew better on the ridges and upper slopes than most hardwoods .
Baldcypress . -Relatively little baldcypress has been planted on strip-mined land. After 10 years about 20 percent of the trees in this planting had straight stems with conical crowns. Many trees grew slowly in height and some had flat crowns.
Many bagworms ( Thridopteryx spp.) were observed on the baldcypress and a few trees had been almost completely defoliated. 
